This paper reviews the role of orbitofrontal cortex (OFC) lesions in antisocial behaviors and the adequacy of a strict OFC account of antisocial disorders where there is no evidence of lesion. Neurocognitive accounts of antisocial behaviors are extended beyond the OFC. Several methodological shortcomings specific to this neuroscience approach to antisocial behavior are identified. A developmental approach is advocated to chart the developmental sequences of impaired brain development and of the various comorbid states typically seen in antisocial disorders.
Introduction
Individuals with orbitofrontal cortex (OFC) lesions are typically described as disinhibited, socially inappropriate, misinterpreting othersÕ moods, impulsive, unconcerned with the consequences of their actions, irresponsible in everyday life, underestimating the seriousness of their condition (lack of insight), and showing a poor sense of initiative (Rolls, Hornak, Wade, & McGrath, 1994) . The parallels between the effects of OFC lesions on social behavior and the symptoms of antisocial disorders are striking. It is not surprising then that questions about the underpinnings of antisocial disorders have been sought through a frontal lobe account.
Accounting for the effects of OFC lesions
This interest goes back as far as the classic case of Phineas Gage. One day, as Gage was working with explosives, a charge was accidentally set off and projected a tamping rod to his head, through his frontal lobe but spared vital brain centers. Although Gage survived the blast, he became irritable, short-tempered, obnoxious, irresponsible, and could no longer hold a job or provide for himself. Nonetheless, neurocognitive functions were purportedly intact. A recent reconstruction of the lesion site with the help of GageÕs preserved skull and modern imaging techniques strongly suggests that the lesions were mainly located in the orbitofrontal and ventromedial frontal lobes (Damasio, Grabowski, Frank, Galaburda, & Damasio, 1994) . Although not all cases of frontal injuries end up with such a poor prognosis (Mataro et al., 2001) there is considerable literature to warrant poor prognoses. Similar observations have been often reported in the literature. For example, aggressive and violent Ôat-titudesÕ were higher in a group of US Vietnam war veterans who suffered OFC injuries, than in a normal control group and a group with lesions in other brain sites (although they were also high for a group of mediofrontal lobe patients; Grafman et al., 1996) . A similar case with left unilateral OFC damage in adulthood was described as ''acquired antisocial personality disorder'' (Meyers, Berman, Scheibel, & Hayman, 1992) . In this latter case, performance on neurocognitive tests was also unimpaired despite obvious personality changes and inability to maintain an occupation. Because such examples abound several hypotheses about the role of the OFC in behavior regulation were developed. One of these, the ''somatic
